Environmental monitoring review group feedback by Birchall, P.
ENVIRONMENTAL MONITORING 
REVIEW GROUP FEEDBACK 
Produced by Paul Birchall 
Group Chairman. 
Environmental Monitoring Review Group Jan 97 
Table of Contents 
1.0 Introduction . 3 
2-0 Data review 3 
Table 1: Summary of data held within the region - 4 
3.0 Initial Views 5 
4.0 Other Work 5 
Table 2 : External Organisations 7 
5.0 Recommendations 8 
6.0 Conclusions : 8 
Environmental Monitoring Review Group Jan 97 
Drought Monitoring Environmental Impact. 
1.0 Introduction 
1.1 The Drought Monitoring workshop of October 1996, held at the Jarvis Leyland Hotel, 
established 4 priority issues for dealing with the question: 
How do we monitor the environment to pick up unexpected change ? 
1. Review existing data, and review related study areas throughout the country. 
2. Modelling and analysis of data 
3. Monitoring / new data / sentinel species' 
4. Public relations / Promotion 
1.2 A group was set up to review issue 1 and feedback to the main group. This report 
establishes this feedback to the group and refers to : 
. 1. Existing data / monitoring 
2. Other Regional and national work 
3. External Organisations 
4. Recommendations. 
Appendix 1, is a summary of work completed at the workshop. 
2.0 Data review 
2.1 Because of the shift in emphasis away from purely Drought related problems to 
unexpected changes throughout the environment by drought or other means, the group 
had to review all data held. Appendix 2 gives examples of the feedback from colleagues 
around the region concerning present data sets held, and frequency of monitoring, where 
it is held and format. 
2.2 The information across the region is diverse, in terms of length of records, type and 
quantity, as well as storage in various databases in numerous formats. Table 1 gives a 
summary list of the information available in the region. 
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Table 1: Summary of data held within the region. 
Fishery data. Fish Counter data 
Strategic Survey data 
Anglers Rod catch Returns 
Commercial Netting returns 
Anglers Log Book returns 
Migratory Fish Catch Stats 
Redd Count data 
Electro fishing survey data 
No of Dry Becks 
No of fish rescues carried out. 
Ecology / Biology Invertebrate data 
Physical Data 
River Habitat Survey data 
River Corridor survey data 
Algal Data 
Weed Control 
Urban Waste Water Treatment data 
Site Constraints Maps. 
Water Quality Routine sampling points data. 
Sensitive areas sampling data. 
Historic WQ Logging stations 
Pollution Incidents , 
Hydrometry ( Hydrometric Year Book) River Level and Flow data 
Rainfall data 
Catchment Profiles 
Classification of gauging stations 
Licensing Surface water abstractions 
Groundwater Abstractions 
Licenced quantities 
Annual returns data 
1 
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3.0 Initial Views 
3.1 Following a review of the data held within the region the group expressed a number of 
views relating to this information, views which are relevant across the region. 
a. The region stores vast quantities of data. 
b. Gaps exist in long term data sets. 
c. It is not clear how relevant all this data is. 
d. Some data is generated for specific projects , i.e. sensitive water sampling. 
Routine sampling does not appear to be co-ordinated. 
e. No standards or co-ordination for where sites are monitored. 
f. Appears to be a blanket approach to monitoring. 
g. No clear if monitoring is actually in the right places to pick up any unexpected 
changes. 
h. Should data / monitoring be more targeted.? 
i. Should we be targeting key sites ? 
j. No clear list of key species to monitor for impacts (List produced as part of the 
SWALP methodology produced by NE, is not appropriate for the NW) 
k. No harmonised sites for monitoring. Every function doing their own monitoring. 
4.0 Other Work 
4.1 As well as data held within the region, the group reviewed what projects were currently 
being undertaken to monitor the environment. This review included work within the 
North West, other Regions, included R&D, and encompassed external organisations 
conducting similar studies which had the potential to provide future assistance to the 
Agency. 
a. Several studies are being conducted throughout the NW in relation to monitoring 
the effects of the Drought, and are customised to suit the requirements of the 
promoting functions. 
b. NE region have produced a valuable document " The environment and water 
resources projects" Volume 1 & 2, which include guidelines for monitoring 
methodologies. The document was produced because of the requirement for 
environmental assessments which deal with Drought Orders and Drought 
Permits. The document gives guidance on standard methodologies. Appendix 3 
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c. Three R&D topics are progressing which appear relevant to the topic. 
Appendix 4 
R&D 8115," Appraisal of the use of ecological information in the management 
of low flows in rivers". 
Objective: 1 
To identify the areas of investigation which will contribute, most effectively, to 
the increased understanding of the impacts of low flows on river ecology and 
their amelioration, and to outline a program of future work for achieving this. 
R&D W6 - 009, " Drought Orders / Permits - Best Practice Monitoring 
Guidelines for consistent responses to applications. 
Objective: 
To comprehensively review and evaluate Agency's procedures in response to 
1995/96 Drought Orders/Permits to enable the production of a Best Practice 
Manual to guide and influence future policies and procedures. 
R&D 8113, Low Flow, Groundwater and wetland interaction : Research needs 
and guidelines for sustainable development. Scoping Study. 
Objective: 
To identify the key strategic elements of hydrogeological, ecological and 
economic analysis of sustainable groundwater development, wetland management 
and the economic effects of groundwater abstraction on low flows. 
To identify the principle interactions between low flows, groundwater and 
wetlands to assist in any further research and operational understanding. 
To formulate specific projects which address tactical elements of the above issues 
and which combine to give a future programme: 
It was only through this review that the various R&D projects came to light and 
their overlapping issues became apparent. It is important that future projects are 
clearly disseminated around the organisation so that information could be shared 
and that duplication of effort does not. arise. 
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d. Numerous external organisations either conduct environmental monitoring or 
have developed databases or monitoring methodologies which are could be 
valuable in monitoring and assessing impacts in the environment. Appendix 5. 
These include : 
Table 2 : External Organisations 
Organisation Appendix 5 
Institute of Hydrology Micro-low flows V2.1. Low flow estimation in 
Artificially Influenced Catchments 
NERC data Holdings 
Surface water Archive 
Hyrrom, Hydrolgical Rainfall Runoff model 
Quasar: Quality simulation along rivers 
RIVPACS III 
PHABSIM 
CIS Countryside Information System 
Institute of Terrestrial 
Ecology 
Environmental Change Network 
Analytical Chemistry 
Institute of Fresh Water 
Ecology 
Specialist research in aquatic ecology and chemistry. 
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5.0 Recommendations 
a. Generate list of key species which can be monitored. 
b. Establish harmonised sites for monitoring. This will not only produce useful data but 
move the agency towards an integrated approach to environmental monitoring. 
c. Establish key sites for monitoring, SSSI's , SPA's, SAC's, as part of European designated 
sites. 
d. Coordinate works with other regions, i.e. sharing of methodologies and determinants. 
e. Use national E-mail to inform or be informed of other related environmental monitoring 
projects. Sharing of lessons learned . 
f. Review the NE Region document " Guidelines for the scoping and environmental 
assessment of Water Resources Projects", Volumes 1 and 2 ( Copies attached). Establish 
if this methodology is appropriate to the NW. 
g. Develop a GIS system which will capture spatial environmental data. (i.e. Countryside 
Information System). 
h. Ensure objectives of forthcoming R&D projects are widely circulated to ensure common 
knowledge. 
i. Ensure that outputs of area, regional and R&D projects are disseminated appropriately. 
j. Review the appropriate use; of RIVPACS , PHABSIM , Micro Low Flows, and their 
suitability across the region for key sites. 
k. Review data held by external organisations to establish compatibility with Agency data, 
which may be used to supplement existing data, or infill gaps in data records. 
1: Produce a checklist of easily identifiable physical properties which could be identified 
measured on site, by all staff, i.e. when taking an ecology sample, the physical 
characteristics of the river at the time of sampling could be useful additional information. 
6.0 Conclusions 
6.1 The Agency has an extensive data set appropriate to assessing impacts on the 
environment. However, most monitoring is conducted with a blanket approach rather 
than targeted for specific key sites, and as such assessing any impacts is difficult. Whilst 
it is impossible to monitor all sites, all the time, the Agency should establish key sites 
which need to be protected, for which long term, harmonised, integrated monitoring can 
be conducted. 
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Appendix 1 
DROUGHT MONITORING ENVIRONMENTAL IMPACT WORKSHOP 10.10.96 
Wally Ball Rosemary Ovens Paul Birchall 
Mike Eggboro Paul Crane Mark Atherton 
John Adams Gill Dent Richard MacHale 
Debbie Brandwood Joanna Hughes Paul Simmons 
Mike KnowlesMiran Aprahamian Steve Douglas 
Mark Diamond Richard Webster Elaine Fisher 
MarkNaura Liz Green Peter Ken-
Paul Green Deryck Major 
What is the problem? 
Original problem:- How can we monitor the environmental effects of drought? 
Ideas for refraining 
1 baseline of river , reasonable flow, quality 
2 assessment of environmental capacity of river 
3 natural variety limits 
4 timescales-short/medium long 
5 what function do we want river to perform 
6 post event monitoring 
7 recovery 
8 public perception 
9 what is sustainable river 
10 scope- NWW drought orders catchments or whole region 
11 idealistic /realsitic 
12 balance environment/public water supply needs 
13 resources 
14 use other peoples data 
15 right data 
16 what to do with data 
17 new licences 
18 wider than drought 
19 intensive vs extensive 
20 monitoring 
22 public expectation 
23 spot monitoring 
24 length of river 
25 definition of the environment we are trying to protect 
26 timing of monitoring how know of onset and when too late 
27 length of monitoring look back/forward resources required 
28 can you look back 
29 is answer already in books 
30 effects-low flows/ other variables 
31 modelling vs data collection 
32 what is a drought 
33 severity measures 
Suggested reframes of the problem 
.1. what are the impacts on the whole river source to sea 
2. how do we monitor impacts 
3. how do express the results 
4. how do we measure the human impact of low flows and what is acceptable 
5. how do we monitor the environmental effects of drought 
6. how do We monitor the environment to pick up unexpected change 
7. how confident do we need to be in our description of the impact of drought 
8. what do we measure, where do we measure, how long do we need to measure 
9. what is the problem and how do we manage it 
the preferred choice was :-
how do we monitor the environment to pick up unexpected change (15 votes) from q.4(14 
votes) 
Idea Generation 
Brainstorming 
1. Time series 
2. Quantify severity 
3. Indicator species 
4. Describe/understand dynamics 
5. What is baseline /control 
s 
6. Modelling mitigation measures 
7. Review existing data-flow records 
-literature 
- monitoring programme 
8. Bugs 
9. Correlate parameters severity or change 
10. Wide range or'important'sensirive species 
11. Scenario planning 
12. Economic parameters of worth -cost benefit analysis 
13. Indicator systems 
14. Outside help/R&D/other organisations/EN/RSPB/IFE/WRC/IOH/FBA/IEEM 
15. Change on standard quality output 
16. Consider geomorphology 1 : 
17. Bulletproofmg our programme- evaluate impact of our results 
18. Co-ordinated monitoring -key sites and reaches and parameters 
19. Monitor recovery 
20. Monitor quality • 
21. Compare high flow/low flow years/trends 
22. Target monitoring to specific problems 
23. Extensive programme driven by intensive programme 
24. Assessing user needs 
25. Analytical tools and presentation 
26. Justify expense 
27. Stakeholders 
28. Forecasting 
29. Worry threshold 
30. Timescales 
31. Rivers/lakes/ponds 
32. Specific sites/General sites 
33. Low flow vs low velocity 
34. Flowregime/stage 
35. Satellites/remote sensing 
36. Surface area/wetted area 
37. Develop good story based on expert views 
38. Defensive drought study-important ecological sites 
39. Set priorities 
40. Need for consistency 
Opposite perspective -what would make things "Worse 
1. Stop monitoring 
2. No money 
3. Bad press 
4. Promote environmental disaster 
5. Climate change 
6. Ignore existing knowledge 
7. Remove regulatory control 
8. Free for all 
9. Poorly manage PR dissemination of drought impact studies/findings 
10. Try to see from NWW view what would they be seeking 
11. Change in compensation flow 
12. Continue drought 
13. Unaware/ignore problem 
14. promote drought benefits 
15. Argue that can't lose water from hydrological cycle always returns somewhere 
16. Describe drought in way which is easy to understand 
Review existing data, and experience, area reps one for data one for percception, resources 
for consultant for perception? money would be ok, review group to feed bak with 
presentation to original group who then steers to next part of project. 
review existing data 
modelling /analysis 
monitoring/new data/ sentinel species 
public relations/promotion 
[scoping problem 
mde overall feeling that we need to identify stretches of all rivers affected by drought orders, 
identify 'type rivers' so that can apply findings to them from monitored sites mark naura river 
habitat survey , identify control rivers that no artificial intervention compare and contrast, 
analyse longdendale specifically what can we learn? also still waters identify sentinel species 
for each catchment or for whole region if can be ubiquitous enough then monitoring 
programme at onst of drought how do we define the triggers then data to model for future 
impacts if flow reduced to q95 etc -easy!!] 
Paul Birchall's group 
1. Effects of quantity on physical and biological characteristics and water quality of the 
river. 
- Time/length of the event 
2. What we monitor and where 
3. Manage the whole catchment 
4. There are a number of questions 
5. Monitor everything, not just North West Water 
6. Is the effect negative 
7. Who are we answering to? 
External: DOE/NWW/FoE/Public 
Internal: Board 
8.. Does it matter to who? 
9. Detail of satisfying ourselves 
10. Coarse measures 
11. Drought orders/Permits are localised to reservoir, therefore think of the whole river 
12. Is our expertise/knowledge good enough to answer questions to the satisfaction of 
everyone? 
13. Agency encourages openness and questions 
14. Water Companies - Drought orders 
- PR - Adverse reactions 
- Do we get the flack? 
HOW? 
1. RHS - Part baseline 
2. Multifunctional catchments 
3. multifunctional programmes 
4. Developing multifunctional tools 
- depends on impact 
5. Percentage flows in tributaries - relate to flow in main river 
6. Information on small tributaries 
7. Link surveys to low flow alarms 
8. Continual monitoring of compensation flows 
9. Priority list of sites 
10. Needs to be seasonal 
11. Water resources - monitor flow - continually 
FCR and Ecology 
12. Coordination 
13. Revise programmes 
14. Communicate 
15. Quick turnround of data 
- feedback 
16.-Automatedsites 
- Continual monitoring 
- Ecology do not have automated sites 
17. Groundwater monitoring 
18. Need to continue monitoring long term. 
WHERE? 
SWALP - Reaches - Scoring 
- Highest score - Greatest impact 
Link with who (1-9) 
Regionally important sites. 
Locally important sites 
International sites 
D.O. Sites 
WHO? 
1. Agency 
2. Angling clubs and associations 
3. Ramblers 
4. Other environmental groups 
5. Farmers 
6. Water Companies 
7. Industry 
8. MAFF 
9. NFU 
WHAT WE CAN DO (I didn't have all of this) 
- Hotline number 
- Outside sources - provide input to where we should monitor 
Impacts Do we 
assess 
what the 
impact 
is? 
Do we 
monitor 
Problem 
sites? 
Do we 
monitor 
specific 
sites? 
Do we 
monitor? 
When do we 
monitor 
Less fish No No Yes Yes Annually/every 5 
years 
Water Quality Yes No Yes Yes Every week/month 
Invertebrates No No Yes Yes Bi annually/as 
required 
Recreation Yes No No No 
Fauna/Flora No No Yes Yes Specific 
Physical No No No No 
Wetlands No No No No 
SSI No No No No 
| Quantity | No | No | Yes | Yes | Daily, as required | 
- We don't necessarily monitor in the right place 
- Need to co-ordinate data 
Impacts - Socio-economic factors 
For impacts "No" = Gaps in information 
Monitoring 
Evidence of impact 
Scale of impact 
Mind Map 
Peter Kerr's group 
1. Long-term time series analysis of existing multifunctional data 
2. Pooling existing data 
3. Mersey measure 
4. Use statistics for each river to describe structure and monitor changes 
5. Aerial survey 
6. Recreational surveys 
7. Overseas experiences 
-Inter recreational experiences 
8. Environment measure (SWALP) 
9. Views of outside organisations 
(collate) 
10. Institute biomonitors (measure stress) 
11. Measure upstream flows 
12. Network of sites 
13. Continuous temperature measurements 
14. Resources
 t 
- Internal 
- Contractors 
- hired-in 
15. Decide which are continuous and which should apply to drought t 
16. Climate change 
17. Computer simulations 
18. Gut reactions 
19. Setting the acceptable limit 
Mind map 
Existing Data 
- Development 
- Modelling 
New Data 
- Surveys (Aerial recreational monitoring sites) 
- Biomonitoring (sentinel species) 
- Climatic change 
Analysis 
- multifunctional teams 
- external views and data 
- Acceptable limit 
- statistical variation 
- Environmental costs 
Promotion 
- state of environmental reports 
- public relations 
- education 
- influence 
John Adam's group 
Review 
- Time series 
- Bullet proofing trends. 
Modelling 
- Understanding dynamics 
- Planning 
- Forecasting scenarios 
- trends 
Monitoring 
- Extensive 
- Remote sensing 
- Indicator species 
- Geo morphology 
- trends 
- Intensive key river/sites system 
- Importance of reaches priority 
- Flow/velocity 
- Outputs present 
Public Relations 
- manage demand 
- Tell good story 
Resources 
- Internal/External 
- Cost benefit 
- Partnerships 
Regulatory Control 
- NWW perspective 
- compensation variations 
- Worry threshold 
Outside organizations/stakeholders 
- Their perspective 
- Ask them what they would want 
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Appendix 2 
FISHERIES DROUGHT DATA - CENTRAL AREA 
1) Rod and Line Catch Statistics 
Migratory Fish Catch Stats 
We have rod catch data for migratory salmonids for the rivers Lune, Wyre and Ribble back to 
the 1950's. Data for 1996 will be available after Christmas. The variability of this data could be 
a problem since, over the years, we have changed the data collection methods and until recently 
no effort data is available therefore comparability is not assured. However, catch stats can give 
an indication on the numbers of salmon and sea trout caught on a annual basis for each river. 
The number of rod licences sold may be used to reflect the decreasing effort due to unsuitable 
water conditions (an increase in one day licences sold and a decrease in full licences). 
Net Catches 
We have the number of migratory fish caught in the estuary nets for the river Ribble (since the 
1980's) and the river Lune (since the 1950's). Data includes numbers, size and species caught 
per tide for each month of the netting season which may indicate a change in the run timings. 
Catch Per Unit Effort data is only available for the last 3 years. 
Environment Agency Fisheries 
The number of tickets sold on Agency Fisheries on the rivers Lune and Ribble may also reflect 
a reduction in effort due to the drought. 
Since 1992, each angler has submitted a catch report so we can get CPUE data which is 
comparable from year to year, again assessing the catch of migratory fish. The data will also 
assess the number, species and weight of fish caught on a monthly basis. 
Fish Counter Data ¥ 
We have counter data for 5 counters since 1992. In order of reliability they are: 
Counter River 
a) Forge Lune 
b) Waddow Ribble 
c) Broadraine Lune 
d) Locks Ribble 
e) Winkley Hodder 
Counter figures will give estimates of the total fish run on a monthly basis and split between fish 
less than 41bs and greater than 41bs. There is data preceding 1992 but the counters were 
unreliable at that time. 
Redd Count Data 
We have redd count data for Lune, Ribble, and Wyre from 1950's to present but, in general it 
will only provide total counts for each river system. Comparing count data year on year will give 
an idea of production and the number of spawning adults year on year. Accuracy depends on the 
flow at the time of the survey. Redd count data for the last three years is better. 
Electro Fishing Surveys 
Electro fishing surveys have been carried out in the following years: 
River Year 
Hodder 1993 
Wyre 1992 (one beck has been surveyed for the last 3 years) t 
Upper Ribble - 1992 
Lune 1981 to 1985 and 1991 
Douglas 1995 
('alder 1993 ' 
Surveys will be comparable if the same sites are re-sampled. The surveys will provide base-line 
data of the juvenile stock against which any future survey can be compared. For each site 
surveyed there will be mean widths and mean depth which could be compared to current values 
if taken at the same time of the year, how*reliable the depth calculations are is debatable. 
Dry Becks 
A list of becks which ran dry was prepared for last year and a similar list can be prepared for this 
year for comparison. 
Fish Rescues 
The number of fish rescues carried out in each year since 1991 is readily available but would 
have to be re-interpreted to find the cause and assess whether it is a result of the drought. 
MARK ATHERTON 
Area Fisheries and Recreation Manager 
Nc*.-tv<, 
Impact of Droughts - Historic data sets 
Fish Counter Data 
Computer stored. Some on Oracle data base. Length of record varies by site. 
River Leven Backbarrow 1991-1996 
River Kent Bassinghyll 1989-1996 
River Calder Calder Hall 1995-1996 
Includes; Nos of fish counted, direction of travel, size estimation, time and date of 
movement, conductivity, water depth. 
Strategic Surveys 
Whole catchment surveys, many one off, but some repeated more than once. 
eg River Leven 1992 and 1996 
River Bela 1992 and 1995 
.River Winster 1989 and 1995 
Some other smaller surveys have been' repeated but the data is of questionable use. 
Data collected is stored on dataease. 
Includes: Fish population densities, species present, age classes, length frequency data, 
distribution. Some habitat data. 
Angler Rod catch returns 
Data is collected nationally but is available within the region as hard copy and some in 
computerized format. 
Data exists over different time periods over different catchments. 
Salmon - Many rivers 1960's to 1996 
Sea trout - Mainly 1974-1996 ( some 1960's to 1996) 
Includes Nos of fish caught, average weight and some years weight classes. Recent 
effort data. Some broken down by month. 
Commercial Netting returns 
As above 
Angler Log Book Returns 
This expands on the data available from national rod catch returns. Data is collected through 
the voluntary completion of a log book. 
Available for some rivers since 1991 eg Kent, Irt, Ehen i 
Includes; Catch, weights, species, method, effort. 
Stored in computer format at RFH. 1995 data not yet processed. Resource issue. Might 
compromise continued operation of scheme if no feedback to anglers. 
From: Don McCubbing 
To: Carlislel.kerrp 
Date: 14 November 1996 1:15pm 
Subject: Additional Info re Drought 
Peter, 
I forgot to add redd count data 
This is available for salmon from 1974 and sea trout from 1977. 
It is available for most river systems in most years. 
Includes; Numbers, species, distribution, measure of spawning success.. 
Data is stored on hard copy. Some on lotus spreadsheets. 
Don 
DROUGHT MONITORING WATER QUALITY INFO 
1. Rivers subjected to reduced compensation flows 
River Laneshaw - routine WQ sampling point situated downstream (monitored monthly). No 
additional sampling was carried out. 
Catlow Brook/Coldwell - no routine WQ sampling point. No additional sampling was 
carried out. 
Cant Clough/Hurstwood/Swinden and Lee Green - routine WQ sampling points situated 
downstream on River Brun (monitored monthly). No additional sampling was carried out. 
Churn Clough - no routine WQ sampling points in immediate area. Routine WQ sampling 
point (long way) downstream on Sadben Brook (monitored monthly). No additional sampling 
was carried out. 
Rivington Reservoir/River Douglas - routine WQ sampling points downstream on River 
Douglas (monitored monthly). In addition some continuous monitoring information available 
(for dissolved oxygen, pH, temperature, conductivity). Both Agency staff (river-and effluent) 
and NWW Ltd (effluent) took additional samples - approx 30 "harmonised" surveys were 
carried out during summer of 1996. This information was primarily collected to enable the 
ammonia standard, which was added to the discharge consent for Horwich WwTW, to be 
reviewed. 
2. Water Quality monitoring programme 
A WQ monitoring programme is available listing all sampling points that are routinely 
sampled plus which determinands are sampled at each site. "Key" sampling points are 
generally sampled weekly. These are situated at the foot of river catchments, eg Lune at 
Denny Bridge, Wyre at St Michaels, Ribble at Samlesbury, Douglas at Wanes Blades Bridge, 
Calder at Whalley, Alt at Alt Bridge and a wide range of determinands (sanitary, plus metals 
and organic compounds) are measured. At other sites sampling is usually on a monthly basis 
and sanitary only determinands are generally measured (ie BOD, ammonia, dissolved 
oxygen, pH, conductivity, nutrients). 
3. Sensitive Areas 
Since August 1994 additional monitoring has been carried out on the River Ribble, River 
Douglas, River Lostock, River Yarrow and the Leeds-Liverpool Canal. Monthly surveys are 
carried out and additional determinands measured at some sites are chlorophyll-a and total 
phosphorous. WwTWs discharging into these watercourses are sampled "in phase" or at least 
on the same day. In addition, continuous monitoring has been carried out to measure diurnal 
dissolved oxygen and temperature concentrations (some pH and conductivity info also 
available.) Approx 4 surveys lasting 3-4 days have been carried out on each watercourse in 
period 1994-1996. This monitoring is to continue in future. 
4.Continuous WO logging stations 
None in Central Area. Historic information (1969-1985) on charts is available for dissolved 
oxygen, temperature at some sites. 
5. Pollution Incidents 
Records are kept of all pollution incidents which are attended by Pollution Control staff. 
There is additional info on specific problems that arose such as at Stocks Reservoir causing 
siltation of the River Hodder, River Loud where effect of pollutionancident was exarcebated 
due to low flow conditions. 
DROUGHT MONITORING WASTE INFO 
The Waste function carries out monitoring of both boreholes/groundwater (quality and levels) 
and watercourses situated in the vicinity of landfill sites. 
Monitoring programmes for each of the 3 Central Area teams exist detailing where 
samples/measurements are taken. 
Miriam Townsend (monitoring officer for North team presently covering all 3 Central teams) 
could supply more information if required in future. 
DROUGHT MONITORING 
DATA HELD IN THE ECOLOGY SECTION 
1 Invertebrate data 
i) Routine monitoring - all catchments within Central Area are covered by routine biological 
monitoring, each site generally visited twice yearly. Invertebrates are identified generally to 
Family or Genera level, and recorded with the abundnace (abundnce value asigned is one of 5 
abundance categories). 
~ 500 sites across the Area 
data stored on computer under Xchange programme 
ii) Non routine monitoring - in addition to the above, many extra sites are sampled on a reactive 
basis in response to pollution events, special surveys etc. 
data stored with the routine data on computer. 
Both i) and ii) can be used to indicate a general reduction in WQ Class. Reductions found at 
previously pristine sites can be attributed to the effects of the drought. Reductions found at 
previously organic enriched sites are more difficult to determine. 
iii) Data from lab-sorts made of the routine samples - Approx 25-30% of the routine samples are 
taken as a National (rather than Regional) requirement. These samples are preserved and brought 
back to the lab for re-sorting, to gain a definitive list of what is present. 
May be able to identify target species which either increase or decrease in abundance due to 
lower flows or increased siltation. 
2 Physical data 
i) As part of the routine invertebrate sampling, notes are made on the state of the physical in-
stream habitat: 
River width/depth 
Substrate 
Presence of algae, sewage fungus, ochre, silt and macrophytes 
Presence of leaf litter, sewage litter and general/industrial rubbish. 
Comments made on exceptional flows, observations at time of sampling etc. 
• Stored alongside the invert, data on Xchange. 
May be able to identify build up of silt at certain sites. Would not give this info a great deal of 
credibility but could look at increasing effort and accuracy next year. 
ii) River Habitat Survey 
This is a National project, aimed at building up a database to provide an inventory of the range 
of the rivers. It has been developed over the past 3 years, with more rivers added to the database 
each year. A 500m reach is surveyed for banktop, bank, and channe features, and associated 
landuse. 
To date, emphasis has been on proactively adding reaches to the database. This is now shifting 
to reactive work where a new reach can be surveyed in response to a specific request, and the 
databse then interrogated to assess how rare/common/characteristic the reach is. 
• Results are stored on computer, accessed via CD ROM 
Not sure how this data could be used. 
3 River Corridor Surveys 
A less intensive map-based survey, only covering main river. Surveys are generally reactive, 
made in conjunction with Flood Defence prior to their commencing any works. The entire length 
of river to be worked on is walked, and information recorded onto 1:2,500 scale maps. The 
degree of detail varies according to the intensity of the proposed works, but includes vegetation, 
bank structure, channel features etc. 
Results are stored on paper as maps and text. 
• Approx. 25% of the Area's Main River is covered 
Lune, Douglas and Alt have been comprehensively sampled. 
Not sure how this data could be used. 
4 Algal data 
This is generally ad hoc data, generally taken from still waterbodies whenever samples are 
brought in for analysis. Includes blue-green algal data. Results are kept on paper in Lab Samples 
book. 
May possibly indicate a general increase in the number of samples. 
5 Requests for weed control advice 
These are logged on computer database - it may be interesting to see whether the drought has 
lead to an increase in these..? 
6 Urban Waste Water Treatment data 
Macrophyte and diatom data is being collected to monitor eutrophication from STWs. The data 
has been collected since 1994 but records of diatoms only started this year. The data would 
require re-interpretation 
7 Site Constraints Map Book 
1:25,000 scale maps covering the whole area, marked up with SSSIs, County Biological Heritage 
Sites, Ancient Woodland, etc. 
Probably of no use in monitoring drought unless used for consultation with other organisations. 
memo 
To Peter Ken-
Area Water Resources Manager 
DATA RE LOW FLOW IMPACTS 
The largest relevant database we hold is aquatic macroinvertebrate data derived from standard 
three minute kick samples. These data derive from a mix of monitoring programmes and 
problem orientated surveys covering hundreds of riverine sites throughout the area. The extent 
of the record in time and frequency for individual sites is variable (because of changes in 
monitoring programmes over the years) but for many key sites the computer archived record 
goes back to 1987. Data prior to 1987 are held for a large numbers of sites, but are not 
generally in computer archived format, and so require more effort to retrieve and present. 
We utilised the results of the 1995 national quinqennial GQA biological survey in the recent 
"Enviromhental Impact of the drought: Aprill995 - March 1996" Area report, comparing 
1995 Autumn invertebrate fauna with Autumn 1994 fauna. Unfortunately, we were under 
pressure to move from broad scale general monitoring to problem-orientated survey projects 
in the 1996 work programme, and so the site coverage and frequency is not continuous over 
time for all sites. 
However, specific invertebrate monitoring programmes (to be funded by NWW) were initiated 
on the R. Eamont and R. Leven during 1996 to describe the biological condition of these 
drought order affected rivers. 5 sites on the Eamont and 3 on the Leven were to be surveyed 
during Spring, Summer and Autumn 1996. The field work is almost complete, with only the 
Leven Autumn sampling awaiting completion. 
In all cases invertebrate records will be associated with field notes describing field conditions, 
including relative abundance commentary on extent of algal growth, silt deposition etc. which 
may be useful retrospectively in highlighting any gross changes. 
Another source of information which may be useful is our aquatic macrophyte (water weeds) 
standard surveys in river reaches above and below major sewage works included in Urban 
From Ray Prigg 
Extn 5041 
Our ref 
Your ref 
Date: 5th November 1996 
Waste Water Treatment Directive monitoring. Data are available in respect of Appleby, 
Penrith, Keswick, Cleat or and Kendal sewage works receiving rivers for 1994-1996, with 
some 1992 data for Appleby and Penrith. 
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R&D PROJECT INITIATION DOCUMENT 
1. Project Details 
Title: Appraisal of the use of ecological information in 
the management of low flow in rivers. 
R&D Commission: W6 - Water Resources 
Topic: W6B - Flow Regimes 
Proposal Number: W6B(96)2 Project No.: 8115 
R&D Classification: Applied Specific 
Primary Purpose: Underpinning Knowledge 
2. Project Leader 
Project Manager: Tim Pickering 
Post Title: Ecologist 
Region: North West 
Address: Carrington Lane, 
Sale, Cheshire. 
Postcode: M33 5NL 
Telephone: 0161 9732237 (GTN 721-3022) 
Fax: 0161 9734601 
3. Research Contractor 
Research Contractor: Institute of Freshwater Ecology 
Address: River Laboratory, 
Wareham, 
East Stoke, Dorset. 
Postcode: BH20 6BN 
Telephone: 01929 462314 
Fax: 01929462180 
Contract Signatory: Leslie Aspinal (Ms) 
c/o Institute Of Hydrology, 
Crowmarsh Gifford, 
Wallingford, • 
Oxfordshire. 
0X10 8BB 
Project Manager: Patrick Armitage 
4. Contract Details 
Type: Collaborative 
Start Date: Nov 96 . 
End Date: March 97 

R&D PROJECT PLAN 
1. Project Details 
Title: Low Flow, Groundwater and wetland interaction : 
Research needs.and guidelines for sustainable development. 
Scoping Study 
R&D Commission: W6 Water Resources 
Topic: W6D Catchment Management 
Proposal No: W6D(96)8 
R&D Classification: Applied and Strategic 
Primary Purpose: Underpinning Knowledge 
Project No: 8113 
2. Project Leaders 
Environment Agency 
Project Manager: Paul Birchall 
Post Title: 
Region: 
Address: 
Postcode: 
Telephone: 
UKWIR 
Project Manager 
Address: 
Area Water Resources Manager, 
Central Area 
North West 
Lutra House 
Dodd Way, 
Off Seedlee Road, 
Walton Summit, 
B amber Bridge 
Preston, 
PR58BX 
01772 339882 Fax: 01772 627730 
Brian Connorton 
Thames Water Utilities 
Environment and Science 
Nugent House 
Vastern Road 
Reading 
Berkshire 
RG1 8DB 
Tel 01734 593460 
1 
3. Research Contractors i 
Research Contractors: Institute of Hydrology and British Geological Survey 
( Hydrogeology division) 
Address: Maclean Building, 
Crowmarsh Gifford 
Wallingford 
Oxfordshire 
Postcode: 0X10 8BB 
Telephone: 01491-838800 Fax:01491-832256 
Contract Signatory: 
Project Manager: Alan Gustard ( I H ) 
Brian Adams ( BGS) 
4. Contract Details 
Type: ' Collaborative 
Start Date: January 1997 
End Date: September 1997 
5. Objectives 
To identify the key strategic elements of hydrogeological, ecological and economic 
analysis of sustainable groundwater development, wetland management and the 
economic effects of groundwater abstraction on low flows. 
To identify the principle interactions between low flows, groundwater and wetlands to 
assist in any further research and operational understanding. 
To formulate specific projects which address tactical elements of the above issues and 
which combine to give a future programme. 
Specific objectives: 
5.1 Objective 1 - To identify the key policy and scientific issues which impact on the 
sustainable management of significant aquifer systems in the U.K. 
5.2 Objective 2 - To draw up guidelines ( based on current knowledge ) to support the 
sustainable management and development of groundwater sources / abstraction / 
resources. 
2 
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Institute of 
Hydrology 
Low Flow Estimation in Artificially Influenced Catchments 
Micro LOW FLOWS is a PC-
based interactive package 
designed for the rapid 
estimation of low flow statistics 
and catchment characteristics 
for over 250 000 locations 
throughout the UK. The 
software incorporates 
procedures developed by IH 
for estimating natural flow 
statistics at the ungauged site 
and the impact of catchment 
artificial influences on those 
natural statistics. 
Natural flow statistics are 
estimated using relationships 
between these flow statistics 
and catchment characteristics 
of rainfall, evaporative losses 
and hydrological response. 
Procedures for incorporating 
the impacts of artificial 
influences are based on the 
estimation and combination of 
monthly flow statistics and 
monthly influence profiles. 
% ^ 
Artificial influences within a catchment 
Artif icial i n f l u e n c e s upon low f lows 
In the UK the current extent of human 
impact on water supplies includes 
licensed abstractions of over 
70 000 Ml d"1 from surface water and 
groundwater sources, over 
60 000 Ml d"1 from 86 000 consented 
discharges, more than 2000 water 
impoundment structures and 5 000 km 
of canal systems. 
Fewer than 20% of all gauged flow 
records, principally small rivers in , 
England and Wales, represent 'natur; 
conditions. It is therefore essential to*, 
consider the impact of human 
development on low flows when 
absolute volumes of water transfers 
represent a high proportion of the 
natural flow regime. 
The Surface 
Water Archive 
The rational exploitation and 
management of water resources 
depends to a considerable degree 
on the ready availability of 
hydrological data. For scientifically 
based management strategies and 
optimal engineering design 
procedures to be developed, large 
volumes of data need to be collated, 
organised and analysed. 
To monitor river flows, ;the United 
Kingdom maintains a network of 
over 1200 - gauging stations - run 
off from over 70 per cent of the 
mainland is measured directly. The 
relatively dense network is a 
necessary response to the 
heterogeneity of the UK in terms of 
its climate, geology, land use and 
pattern of water utilisation. 
Drought. 
Rood 
Most countries operate a national 
archive of river flow data. In the United 
Kingdom a national archive has been 
maintained by various Government 
Departments since it was first 
established in 1935. Stewardship of the 
Surface Water Archive was transferred 
to the Institute of Hydrology (IH) in 
1982*. At Wallingford the archive is 
being run in harness with other projects 
using nationally archived river flow data 
to service hydrological design criteria. 
The archive is also evolving alongside 
developments in digital mapping and 
information technology which promise 
to increase substantially the usefulness 
of the basic data. 
Objectives of the Surface Water 
Archive 
M To provide hydrological data and 
statistics 
R To enable assessments of water 
resources to be made 
M To detect and monitor trends 
H To publish data and summary 
statistics 
B To promote and stimulate 
hydrological research 
R To promote good practice in the 
processing, archiving and 
dissemination of hydrological dat 
*The Government's requirements for a centraI water quantity archive are set out in a format 
Memorandum ot Understanding which outlines the principles governing the Natural Environment 
Research Council's water archiving activities. Management of the archive is overseen by a steerir 
committee comprising key representatives of the Department of the Environment, the Ministry ot 
Agriculture, the Scottish and Welsh Offices, the Meteorological Office and the water industry. 
QUAlity Simulation Along Rivers 
Software from the Institute of Hydrolog' 
QUASAR is a river network water 
quality and flow model developed 
for use on DEC VAX computers. 
The program has been designed 
to be easy to use with no 
requirement to understand the 
computer operating system (VMS) 
or the structure of data files. Output 
is in the form of colour graphics on 
screen or plotter, and in tabular 
form on printers. 
Parameters modelled are flow, 
nitrate, dissolved oxygen, 
ammonia, temperature, E. Coli, pH, 
Biochemical Oxygen Demand and 
a conservative pollutant or tracer. 
The QUASAR model is composed of 
a set of equations describing the 
changes in water quality and flow over 
time.ln its dynamic mode, time 
series data are input to the model 
and flow and quality estimates are 
generated at each reach boundary 
over a period of time. Travel times are 
incorporated so that pollution pulses 
can be tracked downstream. In the 
planning mode a Monte Carlo 
simulation approach is used to provide 
distributions of flow and quality at key 
sites of interest. Effluent consent levels 
can be designed to meet River Quality 
Objectives. 
Key features 
R Drives DEC VT 100 class terminals 
and IBM PCs using terminal 
emulation. 
QUASAR software in operation. 
B Entirely menu driven j 
S Data input from text (ASCII) files 
• Interactive data preparation and 
editing using menus and forms 
B Colour graphics ; 
B Parameter sets hold descriptions. _J 
model runs 
B Planning and dynamic (predictior 
modes - J 
B Runs in multi-user environment 
B Easily adapted to other river 
systems 
B 8 quality parameters and flow 
modelled 
Institute of 
Hydrology 
Instream Flow Incremental Methodology 
(IFIM) using the PHABSIM Model 
, j 
The Instream Flow Increment-
al Methodology (IFIM), 
developed by the Aquatic 
Systems Branch of the US Fish 
& Wildlife Service, is a concept 
which considers ecological 
demands when recommenda-
tions for flow regimes are 
determined. 
IFIM relates changes in the 
extent of habitat area available 
to aquatic species to changes 
in discharge. This allows 
ecological demands to be 
expressed in the same terms 
as other water resource 
demands. IFIM has been used 
widely s ince 1974 in 38 
American States, with the 
underlying methodology 
defended successfully against 
legal challenges in the USA. 
The Physical HABitat SIMula-
tion (PHABSIM) model is a 
suite of computer programs 
and is used to generate habitat 
vs discharge relationships for 
use in IFIM studies. An IFIM 
study may use output from 
other models as required. 
Measurement of 
flow velocity in 
an IFIM study, 
River Lamboum 
The validity of IFIM and PHABSIM for 
assessing ecologically acceptable flow 
regimes may be summarised as 
follows: 
• The model can predict the impact 
of changing flows upon fish, 
invertebrates and macrophytes. No 
other model explicitly models the 
impact of daily discharges on 
availability of physical habitat. 
• The primary impact of changing 
flow is upon changing water depth 
and velocities, both of which are 
considered as primary variables by 
the IFIM. 
IFIM predicts physical habitat 
change, and quantifies this in 
respect of the ecological value of 
habitat losses/gains. Relative values 
of physical habitat are more 
important than absolute values. 
IFIM, by relating habitat to dis-
charge, provides a quantitative 
entity, allowing river ecologists to 
negotiate prescribed flows in 
equivalent terms to other water 
resource demands. 
IFIM and PHABSIM have been usee 
in the USA, France, Norway, New 
Zealand, Canada & Australia. 
The main chemical laboratory 
of the Institute is based at Merlewood, 
where the Analytical Chemistry Group, with 
its suite of modern, purpose-built analytical laboratories, 
provides the necessary support for the research scientists. Many 
of the ITE projects generate large numbers of water, vegetation and soil samples, 
which are sent to Merlewood for analysis. The Group also analyses environmental samples 
for other research institutes, universities, government organisations, and the private sector, 
under contract. 
The Merlewood Analytical Chemistry Group has extensive exper ience in analysing 
ecological materials for a wide range of nutrient and pollutant elements. About 120,000 
determinations are carried out each year, using highly automated modem instrumentation. 
Natural Environment Research Council 
The occurrence of far-reaching changes in the earth's 
environment is -now well recognised by scientists, politicians and 
the general public, and has highlighted the growing national and 
international need to monitor the natural environment. 
Founded in 1992, the Environmental Change Network (ECN) is 
the United Kingdom's integrated environmental monitoring 
network. It is designed to collect, store, analyse and interpret 
long-term data based on a set of key variables which drive and 
respond to environmental change at a range of terrestrial and 
freshwater sites across the UK. ECN data will be used: 
• to identify and quantify natural and man-induced 
environmental factors, 
• to distinguish short- term fluctuations from long-term trends. 
• to predict future changes. 
ENVIRONMENTAL DATA -
A KEY RESOURCE 
As the lead body in the UK for research,, 
survey, monitoring and training in the 
environmental sciences, the Natural 
Environment Research Council (NERC) 
has two key resources: its expert work 
force and it's scientific data holdings. 
Data are the lifeblood of scientific 
research and the -foundation upon which 
effective protection and management of 
the environment is built, NERC plays a key 
role in environmental data management, 
with an international reputation in the field. 
IRREPLACEABLE RECORDS 
Almost all environmental data are unique in the time of sampling, and changing 
conditions may make re-collection impossible. Many of NERC's datasets are 
therefore irreplaceable. Series of measurements accumulated over decades 
and historical records dating back to the 19th century are crucial evidence 
about our environment today; tracing its past development helps to predict 
future changes. It was through records collected over 30 years that NERC 
scientists first identified the hole in-the 
Antarctic ozone layer. NERC's data 
archives will doubtless hold the key to new 
environmental questions as yet unasked. 
THE NERC DATA CENTRES 
Environmental data relate to such a wide 
variety of scientific disciplines that 
responsibility for them-is best distributed 
amongst specialists with appropriate 
expertise. The responsibility for NERC's 
data has therefore been divided on 
discipline-related lines between specialist 
Data Centres, liaising closely so that 
NERC's data resource is managed as a 
coherent whole. Full details of the Data 
Centres are given at the end of this leaflet. 
In summary they are the: 
• / British Oceanographic Data Centre 
(BODC) - oceanographic data 
• British Atmospheric Data Centre 
(BADC) - atmospheric data 
Studies of Antarctic data collected over 30 years proved the 
existence of the hole in the ozone layer. 
National Geosciences Information 
Service (NGIS) - earth sciences data 
Hydrological Rainfall Runoff Model 
Software from the Institute of Hydrology 
HYRROM is a conceptual rainfall 
runoff model developed for use on 
IBM and IBM compatible personal 
computers. The program has been 
designed to be easy to use, with no 
requirement to understand the 
computer operating system or the 
structure of data files. Output is in the 
form of colour screen graphics which 
can be copied to a plotter or graphics 
printer if required. 
The main use of a rainfall runoff 
model is to predict river flows from 
rainfall and evaporation data. In 
HYRROM, flows are predicted using 
a simple, but realistic, representation 
of the physical processes which 
govern water flow in a catchment. 
The model incorporates interception, 
soil, groundwater and runoff stores, 
and includes some representation of 
the losses due to evapotranspiration. 
The model can be calibrated 
manually by the user or automatically 
using the in-built Rosenbrock 
optimisation routine. 

